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This information is believed correct, but no warranty is given or implied and 
no liability is assumed by My-gaim. as to its accuracy or completeness. 
Changes may be made from time to time so the user should verify all factors 
that may be critical. 


This information is not to be construed as to authorizing or advising use of 
any patented invention or any computer software. 


faay-€] 0 1M1,12-MONTH LIMITED WARRANTY 


hy-gain. Warrants to the original owner of this product, if manufactured by My-ga@in. and 
purchased from an authorized dealer or directly from hy-gaim. to be free from defects in 
material and workmanship for a period of 12 months from date of purchase provided the 
following terms of this warranty are satisfied. 

1. The purchaser must retain the dated proof-of-purchase (bill of sale, canceled check, 
credit card or money order receipt, etc.) describing the product to establish the validity of 
the warranty claim and submit the original or machine reproduction of such proof-of- 
purchase to My-ga@im. at the time of warranty service. fiy-ga@in. shall have the discretion 
to deny warranty without dated proof-of purchase. Any evidence of alteration, erasure, or 
forgery shall be cause to void any and all warranty terms immediately. 

2. hwy-gaim. agrees to repair or replace at My-gain.’s option without charge to the original 
owner any defective product under warranty, provided the product is returned postage 
prepaid to hy-gain, with a personal check, cashiers check, or money order for $12.00 
covering postage and handling. 

3. Under no circumstances is fy-gaim. liable for consequential damages to person or 
property by the use of any Ay-gain. products. 

4. Out-of-warranty Service: by-gain will repair any out-of-warranty product provided the unit 
is shipped prepaid. All repaired units will be shipped COD to the owner. Repair charges 
will be added to the COD fee unless other arrangements are made. 

5. This warranty is given in lieu of any other warranty expressed or implied. 

6. hwy-gaim. reserves the right to make changes or improvements in design or manufacture 
without incurring any obligation to install such changes upon any of the products 
previously manufactured. 

7. All fy-ga@im. products to be serviced in-warranty or out-of-warranty should be addressed 


to: 
hiyp-gain. 
308 Industrial Park Road, 
Starkville, Mississippi 
39759, USA 


and must be accompanied by a letter describing the problem in detail along with a copy 
of your dated proof-of-purchase. 

8. This warranty gives you specific rights, and you may also have other rights which vary 
from state to state 
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Section 1 DCU-2 Digital Antenna Rotator Controller 


The DCU-2 digital control unit features a 
Large LCD display indicating the beam 
heading, manual and computer controlled 
beam heading selection, manual rotation 
controls. Settings in memory include break 
delay, rotator coast control, North and South 


DCU-2 Digital Control Unit Specifications: 


center headings, adjustable sleep time, and 
call sign display. 

You may use your existing cable, you may 
assemble your own cable from_ the 
information supplied in this manual, or you 
may purchase pre-assembled 


BS oes caer cit senprcen seaside gesuene-adas wereuyessrotecse<coeaceee: 4.125” x 8.5” x 9” 
be) Cod 0] rere errr Cones eeere treme e etre werenny ce nine rer eer ert rere 6.25 lbs. (2.84 Kg) 
VOT ac nacho eave e se aetcnnsstesve coeeaevonsneeee aanttavaedeaceueesseu: 120VAC or 240VAC (optional.) 
EAS OCU aecoeap ocr cees anenmersuuaterectecasnoneneesuass 0-8 seconds Default 3 
OAS ID CIA siaces ste cctaestasnteskeceusestenncsscteecddsden 0-10 seconds Default O 
oo (ares 08 Be) 2h ee ener mtr net eet oe nore ee 1-240 minutes or continuous ON Default 20 
SSS SSS, 

= _ fuy-qain. 
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HEADING SET 


ANTENNA HEADING POWER LEFT ROTATE RIGHT 


) e 
hy-qain a DCU-2 Digital Antenna Rotator Controller 
Figure 1. Front Panel 


Front Panel Controls 


POWER Power ON/OFF 
LEFT Manually rotate left/CCW 
RIGHT Manually rotate right/CW 


HEADING SET Set the locally controlled 
antenna heading ~~ or 
bearing. Pushing in the 
“HEADING SET” 
selects any menu function 
selected or executes the 
menu function. 
Instructs the controller to 
rotate the antenna to the 
locally set heading. 
Displays the menu on the 
LCD screen. 
BACK Backs out of any menu 
instruction without 
executing the instruction. 


ROTATE 


MENU 
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308 Industrial Park Rd 


r Ss 
RS-232 OUTPUT USB _RS-232 INPUT Starkville; MS'39759 USA 


POWER 


FUSE 
2 AMP 250V AGC-3 
GND 
a 


Figure 2 Back Panel 


Back Panel Connections 


RS-232 INPUT Input COM Port 
GROUND Chassis ground 
RS-232 OUTPUT Output loop through 
FUSE Protective fuse 

USB USB COM Port 
ROTATOR OUT _ Rotator connections 
POWER 120 VAC Input 


(240VAC Input optional) 
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Section 2 Precautions 


Towers and antennas require caution 
during erection, placement, and 
maintenance! Extreme care must be taken 
during erection so that metal tower and 
antenna parts DO NOT contact power 
lines, be a hazard to individuals, or 
endanger property even if the parts slip, 
rotate, retract, fall or fracture! 


Metal towers must be grounded properly at the 
tower location before the tower is erected. 
This is to minimize electrical hazard and the 
possibility of lightning damage. DO NOT 
bury bare aluminum wires or stakes in the 
ground. Use copper or copper-clad ground 
stakes. The service entrance ground should be 


checked. The household electrical outlet 
should be the 3-prong type (grounded back to 
the service entrance). 


The DCU-2 Control Unit is not weatherproof 
and must be located in a house or other 


protected location. Connect a ground wire to 
the 1/4"-20 terminal on the back of the DCU-2 


The DCU-2 has been carefully designed and 
manufactured to give many years of trouble- 
free service when carefully and professionally 
installed. It consists of the strongest and best 
commercially available components. This 
product is manufactured in the U.S.A. 


Section 3 Wiring and Check-Out 


Using Existing Cable 


1. If reusing the existing control cable write 
down the colors of the wires attached to 
your existing rotator control unit. Table 
1 is provided for that purpose. 


CAUTION: 


The new connector may be numbered 
differently than the terminal strip. Pay close 
attention to the pin numbers! Your Cable 
color code may not match the color code 
listed in 


Figure 3. Pay attention to the colors actually 
used. You may wish to check your wiring by 
measuring the rotator resistances as shown 
in Table 6 Rotator Resistance Chart. 


New or Replacement Control Cable 


1. If replacing the control cable or a new 
installation determine the length of 
control cable required and find the wire 
gauge (size) required from Table 2 
Maximum Wire Length. 


Table 1 Wire Color List 


3. Figure 3, or purchase a pre-assembled 
cable. 


Gauge for 
Terminals 3- 


Gauge for 
Terminals | 
& 2 


Maximum 
Length 


3) 
125’ (38M) | #18 (1.19 mm) | #20 (0.97 mm) 
200° (61 M) | #16 (1.42 mm) | #18 (1.19 mm) 


2. Assemble the rotator cable as shown in 
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300’ (91 M) | #14(1.75 mm) | #16 (1.42 mm) 


9 PINCONNECTOR 
OF CONTROL CABLE 


START WITH 
PIN 5 (CENTER) 


ORANGE PIN 5 


YELLOW PIN6 | 
BROWN PIN 7 


RED PIN 8 


0.250” 
—| }+——1.50” 
BLACK PIN 1 
WHITE PIN 2 
GREEN PIN 3 
BLUE PIN 4 | 


Table 2 Maximum Wire Length 


8 PINCONNECTOR 
FOR CONTROL CONSOLE 
END OF CONTROL CABLE 


PIN1 BLACK 


PIN 2 WHITE 
—_ PIN 3 GREEN 


PINS ORANGE 


; | PING YELLOW 
PIN? BROWN 


PIN 8 RED 


CONTROL CABLE 


Figure 3 Control Cable Connector Attachments 


Belden 8448 
Belden 9405 
IEWC #8612 


Table 3 Recommended Control Cables 


NOTE: The specifications call for heavier 
gauge wire in two locations. Leads #1 and 
#2 must be heavier gauge and less total lead 
resistance. 


Attaching Contacts to Wires and Connector 


Since these contacts will be inserted into 
connector blocks, their tabs must be 
carefully rounded. Unless you have a 
crimping tool for installing connectors, use 
the following procedure. See Figure 4. 


Repeat for each contact. Pay close attention 
to the numbered holes in the connector! Pull 
back lightly on each conductor to be sure 
each contact is locked in each cavity. 
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CAUTION 


Shorts between terminals or grounded leads 
may damage the rotator. Check the 
numbered pins on each connector with an 
Ohmmeter! Pin | is connected to pin 1, etc. 


Once locked in place, the contacts may only 


be safely removed with an extraction tool. 
This tool consists of a tube with an OD of 


0.129 and an ID of 0.115. When inserted 
over the contact from the front side, this tool 
compresses the locking tabs, permitting easy 
removal. 
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1. CUT WIRES TO SPECIFIED LENGTH 
REMOVE 1/8” OF INSULATION >| le “ae 


FROM END. 


2. INSERT WIRE BETWEEN TABS 


ON CONTACT & 
<\S 
& 
- 4 
TABS 
7 
3. BEND TABS TIGHTLY AROUND 4. BEND OPPOSITE TAB 

BARE WIRE END AROUND FIRST TAB 


“ 
O 
: c 
5. APPLY SOLDER. DO NOT ALLOW SOLDER 


TO FLOW INTO CONTACT END, 
HOLD CONTACT END UPWARD. 


6. CAREFULLY SHAPE END TABS 
AROUND INSULATION 
SOLDERING ON THE WIRE 
IRON JL. 


7. PUSH CONTACTS INTO HOLES 
IN CONNECTOR SHELL UNTIL 
CONNECTOR SHELL CONTACT CLICKS INTO PLACE 


ANO SOCKET CONTACT 
OCQ 
eo = a 


Figure 4 Attaching Contacts to Wires and Connectors 
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Section 4 Setup of the DCU-2 Control 


Setup 


1. With the rotator sitting in the upright 
position (either on the bench or on 
the tower) and connected to the 
control unit by the 8-wire cable, plug 
the control unit power cord into a 
receptacle. 3. If the current bearing display shows 


“MOTOR?” is displayed when there is no 
indication of rotator movement and 
“CABLE” also indicates a cable problem. 


. The DCU-2 display should look 


similar to the display shown in 
Figure 5. The numeric display in the 
center indicates the current bearing 
of your rotator. The numeric display 
in the lower right corner indicates the 
target bearing that is manually set 
using the “HEADING SET” knob or 
“LOCAL HEADING”. The numeric 
display in the lower left indicates 
target bearing that 1s computer set or 
“REMOTE HEADING”. The 
character display in the upper right 
corner indicates the compass heading 
in “NESW” format. The 
alphanumeric display in the upper 
left corner 1s where the call sign is 
displayed if programmed. [If the 
center display reads a steady "999", 
disconnect your control cable and 
check the cable wiring with an 
ohmmeter. See the _ section 
"Checking the Rotator Resistances 
from the Ground". Proceed if the 
cable checks OK. 999 also indicates 
that the cable may not be not 
plugged in. 


REMOTE LOCAL 
HEADING HEADING 


Figure 5 LCD Display 
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a number between "OOO" and "359", 
then proceed. Twist the HEADING 
SET knob. LOCAL HEADING 
display should change. Using the 
knob, select a target bearing at least 
30 degrees from the current bearing. 
Push the “ROTATE" button. The 
brake in the rotator should release, 
the rotator will turn a few degrees in 
the opposite direction, reverse 
direction, and then turn to the target 
bearing. The rotator should turn to 
the heading plus or minus 3 or 5 
degrees. The brake solenoid will 
"hum" for 3 seconds or what the 
menu brake setting was set to if 
changed, then the brake will engage. 
During rotation the display will show 
the actual heading as it turns. If 
operation does not work as 
described, immediately unplug the 
unit from the AC line and check 
cable wiring! 


. You may wish to repeat step 6 to 


confirm operation over a wide range 
of bearings. If the operation is 
consistent, proceed to the next step. 


. Calibrate the rotation stops of the 


DCU-2. 


a. Rotate to the left manually by 


pressing the LEFT button till the 
rotator reaches the left mechanical 
stop then release. 


. Press and hold the MENU button 


till the menu is displayed. 
Turn the “HEADING SET” knob 


if necessary to select 
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“1.CALIBRATE” then press the 
Heading set knob in to select the 
function. 


Turn the knob to _ select 
“4. LEFT STOP SOUTH” then 
press the Heading Set knob in to 
select. You may see the display 
change to between 179 and 181 
and the display will say “LEFT 
STOP”. 


Next rotate the rotator to the right 
mechanical stop using the RIGHT 
button. 


Press and hold the MENU button till 
the menu is displayed. 


Rotator Installation Precautions 


Installation of the rotator and antenna needs 
to be done with the upmost care because of 
the hazards that are associated with tower 
climbing and power line contact. There are 
also precautions that will allow for smoother 
operation and a longer lifetime of the 
equipment 


1. 


Unbalanced weight: Weight should 
be as closely balanced as possible. 
Unbalanced weight in an antenna 
creates a bending moment of force 
which is concentrated on the mast at 
the point where it is clamped to the 
rotator. 


. Wind Pressure: Balanced wind 


pressure against the antenna system 
produces a bending force on the mast 
which can cause the same stresses as 
unbalanced weight. To minimize 
these forces, a thrust bearing should 
be used where possible; the antenna 
should be as close to the top of the 
tower as possible and the rotator 
shelf should be as low as possible. 


. Unbalanced Wind: If the antenna has 


unequal wind areas and element 
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g. Turn the Heading Set knob if 


necessary to select “1.CALIBRATE” 
then press the Heading set knob in to 
select the function. 


Turn the  knob- to _ select 
“2. RIGHT STOP SOUTH” then 
press the “HEADING SET” knob in 
to select. You may see the display 
change to 179 or 180 and the display 
will say “RIGHT STOP”. 


Rotate the system to the center of 
rotation. You are now ready to install 
the rotator system in your tower or 
on your mast. Follow the instructions 
that came with your rotator. 


spacing on each side of the mast 
attachment point, it could produce 
torque on the support mast. This is 
similar to the principle of a weather 
vane. If the unbalance is high enough 
or the wind velocity is high enough, 
this could prevent rotation or could 
damage the limit switches. To 
minimize this effect, the antenna 
should be designed for minimum 
mast torque or "torque 
compensators" added to produce 
minimum mast torque. 


. Mast Binding: If the antenna support 


mast binds within the tower due to 
ice accumulation or other reasons, 
this could prevent rotation. The 
DCU-2 checks for rotator movement 
upon pressing "ROTATE", and if no 
movement is detected within 8 
seconds, it will stop. 


. Extreme Cold: If the ambient 


temperature is at or below -30 
degrees F, this could prevent 
rotation. If no movement is detected 
within 8 seconds of pressing 
"ROTATE", then the rotator will 
Stop. 
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Section 5 Operation of DCU-2 


Manual Operation 


MANUAL ROTATION This mode is like 
the simpler controllers where pressing the 
LEFT or the RIGHT button will cause the 
rotator to move to the left or CCW or the 
right or CW. The brake will disengage and 
stay disengaged for the delay time after the 
release of the LEFT or RIGHT buttons. 


HEADING SET This mode you can dial in 
the desired heading with the HEADING 
SET knob then pressing the ROTATE 
button. The antenna will rotate to the 
selected heading and then stop. The rotator 
will normally stop within about 2 to 5 
degrees of the desired heading once the 
COAST SET is set correctly. Fine tuning of 
the heading can be made with the manual 
buttons if desired. Holding in the ROTATE 
button for more than 2 seconds will set the 
reverse heading. 


Computer Operation 


The DCU-2 may be controlled from your 
computer using third party control software 
via an RS-232 cable connection or a USB 
connection and can use either but not both at 
the same time. To select which one to use 
table the top cover off of the DCU-2 and on 
the back of the main board is a jumper on a 
3 pin header. For RS-232 put the jumper 
between the center and the R side pin. For 
USB put the jumper between the center pin 
and the U side pin. 


RS-232 Input 


The rear panel has two (2) RS-232 
connectors. The connector marked "INPUT”’ 
is a DB9 female connector and should be 
directly connected to the host computer. Do 
not use a null modem connection. The 
connector marked "OUTPUT" is a DB9 
male connector and can be connected to 
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other ham equipment such as a modem, 
TNC, or radio interface unit. The cable 
which is attached to the computer and to the 
DCU-2 should have a DBY male connector 
at one end and either a DB9 female or DB25 
female connector at the other end. The 
connections should be straight through, e.g. 
pin | to pin 1, pin 2 to pin 2, etc if both ends 
have 9 pin connectors. If a DB25 female 
connector is used to attach to the computer's 
COM port, use the wiring guide shown in 
Figure 6. You may also purchase a pre- 
assembled cable from My-g@im. to connect 
your computer to the DCU-2. Order either 
DCU-9P or DCU-25P cable assemblies. 


USB Input 


For USB communications plug a USB cable 
with the proper connector to the DCU-2 and 
then the other end into the computer USB 
port. First time installation may require 
installation of drivers for the USB IC. These 
can be found at the manufacturer’s web site: 
http://www.ftdichip.com/Drivers/VCP.htm. 
Choose the operating system and download 
the drivers. Follow the instructions that are 
included on the web page: 
http://www.ftdichip.com/Support/Document 
s/InstallGuides.htm for your operating 
system. Once the drivers are installed and 
the hardware is installed and ready to use 
you can then control the DCU-2 with any of 
the software available that will control the 
DCU-1. Both the DCU-1 and DCU-2 use the 
same command set. The USB chip is 
powered from the USB port so the port used 
must be able to supply power. 
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DCD DataCarrier Detect | 1 | 8 
/RDReceiveData | 2 | 8 
TX TransmitData | 38 | 
|DTR DataTerminalReady | 4 | 20 


DSR DataSetReady | 6 | 
CTSClearToSend | 8 |S 


|RIRingIndicator | Df 2 


Figure 6 RS-232 Wiring Guide 


Software Control 


Follow the instructions for the software 
package that you use to control the rotator 
for setup and operation. For example in 
“Ham Radio Deluxe” the “HDR Rotator” 
control module asks for the Controller Type 
and the COM Port number. Other software 
vendors also include the ability to directly 
control the DCU-2 from within a logging or 
rig control program. Use the DCU-1 (or 
DCU-2 if in the list) and look for the COM 
port that the DCU-2 is plugged into. For RS- 
232 you should have a list of COM 1-4 
depending on what is installed in _ the 


COMMAND SET 


There are 2 commands the DCU-2 is 
looking for that are sent as ASCII 


characters. 
Command: Result: 
APIA: 
AM]; Starts Rotation to Target Bearing 


computer and you would choose the one that 
the DCU-2 is plugged into. For USB you 
should have the COM 1-4 list and then a 
higher number COM list of the devices 
plugged into the computer that act as virtual 
com ports. Choose the one that the DCU-2 1s 
connected to. If you unplug the DCU-2 the 
USB com port should no longer be 
available. If you have chosen the correct 
COM port then when instructed by the 
software the rotator should respond to the 
commands. If not then try one of the other 
COM ports. 


Sets Target Bearing in DCU-2 (***is a three digit number between O00 and 359) 


Figure 7 Command Set 
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The COM port should be used at 4800 baud 
with no parity, 8 data bits, | stop bit and 
ASCII mode. This is usually shown as 
"4800,N,8, 1". 


After a command is sent to the DCU-2, all 
other motor and _ brake operation is 


Menu Items 


1. CALIBRATE 
a. 1. LEFT STOP SOUTH 
b. 2. RIGHT STOP SOUTH 
2. OFFSET 


automatic. There are no provisions at this 
time to send current bearing information 
back to the computer. 


You may wish to check with our Customer 
Service Dept. from time to time in order to 
obtain the latest firmware upgrades. 


a. Encoder sets the offset from the original setup. Press the encoder to select the 


change 


b. Default is 0. Range is plus or minus 10 degrees 


3. CALLSIGN 


a. Turn the encoder to display the character then press the encoder to select and 
advance to the next character. Press a second time to save the call sign. 


4. DEFAULTS 


a. Resets back to original settings. Select YES or NO to reset. 
b. All memory settings are retained till it is set back to Default. 


5. BRAKE DELAY 
a. Default is 3 seconds 


b. Turn the encoder for 0 to 8 seconds in 0.1 second steps. 


6. NORTHSTOP 
a. Default is NO 


b. Use the encoder to select YES or NO then press the encoder. 


7. SLEEP DELAY 
a. Default is 10 minutes 


b. Set 1 to 255 minutes or O for always on. 


8. COAST SET 
a. Default O 


b. Sets the heading that will turn of the motor before it reaches the heading so it will 
coast to that heading. O to 10 degrees. Use this in conjunction with the Brake 


Delay. 
9. REVERSE LCD 


a. Default is NORMAL where the characters are light and the background is 


blue/dark. 


b. REVERSE is blue/dark characters and light background. 
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Menu Function Details 


OFFSET is used to compensate for any 
mechanical errors that may be in the antenna 
heading. For example if the antenna when 
set to 360 degrees and it is found to be off 
actually pointing at 355 degrees the 
OFFSET can be set to compensate for this 
error. 


BRAKE DELAY has a default of 3 seconds 
which for antennas that have a large mass. 
Adjust it up to allow the antenna to quit 
moving before the brake engages. 


COAST SET is used to compensate for 
overshoot of the heading. The inertia of 
large mass antennas will cause them to pass 
the desired heading and _ setting this 
adjustment will help by turning off the 
motor and let the antenna coast to the 
desired spot. This will have to be tried 
experimentally to find the best setting for 
your antenna. This in conjunction with the 
Brake Delay will set the required time to 
insure the antenna has stopped before 
locking down the desired heading. 


CALLSIGN is used to set up the call sign 
display on the screen if desired. Select the 
menu function then enter the characters by 
turning the Heading Set knob to the desired 
character then press the knob in to allow 
selection of the next character. Once all the 
characters have been entered press the knob 
again to exit the mode. 
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NORTHSTOP In some cases you may want 
your antenna centered toward the south with 
the stops at the north. If this 1s the case put 
up the antenna centered to the south and 
once installed and ready select this function 
and turn the Heading Set knob to select YES 
then press the knob in. 


SLEEP DELAY is used to put the control 
into a sleep mode where the LCD back light 
turns off and the microprocessor goes into a 
low power state. It will wake back up with 
the press of any button or any command on 
the COM port. Selecting this menu will 
allow you to set the time from 0 to 240 in 
minutes. 0 is always on. When the unit goes 
to sleep the back light will turn off and it 
will not accept manual rotor commands till 
any button is pushed. It will wake up with a 
computer command. It will not wake up 
with a turn of the rotary encoder. 


REVERSE LCD changes the characters 
and background from dark blue background 
and white letters to a white background and 
dark letters as viewed from straight on. 
When viewed from a side angle or above the 
display at the display viewing limits, the 
characters in normal mode may look dark 
with a light background. To select the 
reverse mode select this menu item then turn 
the Heading Set knob to say YES for reverse 
or NO for normal then press the knob to 
select. 


© 2012 huy-gain. 


DCU-2 Digital Antenna Rotator Controller 


Section 6 Troubleshooting 


CAUTION: 
This unit has been thoroughly tested and 
cycled before shipment. Follow _ the 
connector wiring carefully between the 
rotator and the DCU-2 control box. Pin #1 
must attach to Pin #1, etc. Incorrect wiring 


Wiring 

Most operational difficulties with rotators 
are traceable to broken, shorted, grounded or 
miswired control cables. Time spent on 
assembling, routing and protecting the 


control cable will lead to a long trouble free 
rotator life. 


Unintentional grounds on cable leads can 
burn out the line fuse in the DCU-2 control 
Antenna Motion 


Frequently the slight motion of the antenna 
array in gusts of wind is due more to the 
natural flexing of the elements and mast 
than to actual play in the rotator mechanism. 
A slight amount of “play” is built into the 
rotator to avoid binding due _ to 
environmental changes. 


If the antenna actually rotates in high winds, 
this is usually just the mast slipping in the 
rotator or the antenna slipping on the mast. 
Lack of Power 


If the antenna rotation is slow or sluggish or 
hard to start, check for proper voltages on 
pins #2,5, and 6. (See Table 5) If the 
voltages are correct, the 130-156 MFD 
capacitor may be old. If your unit is more 
than 5 years old, try replacing this capacitor. 
Also, if your cable run is over 200 feet, 
make sure that you are using the proper wire 
size. See Table 2. For cable runs over 300 
feet, you may wish to move the motor 
capacitor to the tower. This allows you to 
run only 6 wires from the control to the 
rotator, so that you can reduce wire 
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will burn out the rotator potentiometer and 
void the warranty. 


The DCU-2 control unit is designed to be 
used ONLY with hy-gain, HAM-IV (type) 
and T2X rotator systems. Do not try to use 
this control on other systems. 


box or burn out the potentiometer in the 
rotator. If pin #3 1s grounded, the heading 
will be wrong and possibly not rotate in the 
proper direction. Note also that any grounds 
may put an overload on the power 
transformer which could cause the line fuse 
to blow. 


For large antennas, it is often necessary to 
drill a 5/16” hole through the rotator 
clamping plate and mast and pin them 
together with the bolt provided. Also, if 
possible, pin the antenna to the mast with 
appropriate hardware. If slipping is 
suspected, return the rotator to an end of 
rotation limit and visually check antenna 
alignment. 


resistance by doubling up wires or using 
fewer, heavier wires. 


If the electrical circuit is working, then 
check for mechanical problems. Look for 
mast binding or thrust bearing misalignment 
if you have experienced strong winds 
recently. If the temperature is less than -30 
deg. F (-34 deg. C ), the rotator will be very 
sluggish or may not run at all! This is 
normal. Do not try to rotate with the DCU-2 
control if temperatures are below -30 deg. F! 
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Table 4 Troubleshooting Chart 


Possible Cause 
Anienanbeadedeentt Mast slipped in rotator clamp 
Antenna slipped on mast 
match display : 
DCU-2 Calibration not performed 
Potentiometer broken or burned up 
Current Bearing changes Shorts or opens in control cable 
randomly or does not change | Extremely high RF field near rotator 
at all DCU-2 MPU or A/D failure 
Tower or DCU-2 not grounded 
Antenna Bearing changes by | Brake wedge failure 
itself DCU-2 MPU failure 


Antenna rocking in high winds 
Current Bearing changes +/- | Potentiometer dirty or poor connection 


less than 3 degrees High RF field near rotator 
Long (200’) control cable 
Temperature less than -30 degrees F 


Shorts or opens in control cable 
Thermal cutout in power transformer 
Rotator unable to reach target a 
Mast binding in tower 
bearing : 
Old motor-start capacitor 
High winds, high wind area 
Control cable wire size too small 
DCU-2 MPU failure 


Temperature between -30 and 0 
degrees F 
Rotator slow to reach target | Broken teeth in gears 


bearing Mast binding in tower 
Old motor-start capacitor 


High winds 
The MPU in the DCU-2 detects when 
BROWNOUT DETECTED _ | the voltage is below 4.3 volts. This will 
error message when turning happen occasionally but if it happens 
the DCU-2 on. every time there may be a problem on 
the PCB with the voltage regulator. 


Normal if unit was reset back to default 
shia SET BACK TO or the firmware was updated. 
DEFAULT error message PCB Problem. 


Cable unplugged 
Displays 999 and/or CABLE 
Cable broken 


No rotator movement detected in 8 
Displays MOTOR 
seconds of command to rotate. 
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Checking the Control Unit Voltages 


To check the control unit voltages, first 
remove the rotator control cable from the 
DCU-2 control box, then plug the line cord 
into a 120 VAC outlet. Set the target bearing 


at least 10 degrees from the current bearing. 
Press "ROTATE" to check the voltages on 
pins 2, 5, and 6. Check for the following 
voltages on the 8 pin connector: 


Press "ROTATE" (see note) 
1-20 | 0 


30 VAC 
a 30 VAC (for CW rotation to target) 
/ 0 | 30 VAC (for CCW rotation to target) 


+ 8.0 VDC + 8.0 VDC 
0 to 4.0VDC With Rotator Cable Connected 


Table 5 Voltage Readings 


NOTE: 
You have 8 seconds after pressing 
"ROTATE" to make each measurement. 
The DCU-2 checks for movement, and after 
8 seconds without movement, it stops trying 
Checking the Rotator Resistances 


You may possibly avoid bringing the 
rotator down from the tower by making 
electrical resistance checks on the control 


to rotate. You may wish to make your meter 
connections with alligator clips, then press 
"ROTATE" when you are ready to read the 
meter. 


cable. Disconnect the control cable from the 
control box. Check for the following 
resistances. 


Entire Motor 


Right Limit Switch 
Left Limit Switch 


Entire Pot SOO (+50) + cable resistance 
Pot Arm to + End 0 to 500 (0 at full CCW) 
Pot Arm to - End 0 to 500 ( 500 at full CCW) 


Table 6 Rotator Resistance Chart 


Heading Notes 

Reading and control near the stops may 
not always go to the exact location 
instructed. Near the right stop the voltage 
is very low and noise and AC hum 
interfere with the readings. This is due to 
the way the rotators are wired with the 
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position pot center wiper at ground. Headings 
between 180 and 200 degrees may be difficult 
to reach with automatic control. A similar 
issue is found between 180 right stop and 160 
degrees when rotating off of the right stop. 
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Section 7 DCU-2 Control Unit Block Diagram 
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Figure 8 DCU-2 Block Diagram 


Table 7 DCU-2 Chassis Parts 


(520057 | 6-32X3/8BlacktypeP 
(551153 | 10-24 wingnut SS 
|Power Connector 


ay 


610-5020 Power Connector 
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654-0187 | 4-40X3/16 screw 
(654-0250 | 440X1/4 screw 
| 654-0500-CP_| 4-40X1/2 SS FlatHead Screw 
/654-0500S__ | 4-40X1/2 SS screw 
|656-0250S | 6-32X1/4 SS screws 
|705-0440S-K |4-40KEPNUTO 
|705-0632S-K |6-32KEPNut 
/711-1037-EX | #10 EXT TOOTH Lock Washer 
/716B-0250 | 4-40 X I/4hex threaded spacers 
/7T16B-0250 | 4-40X1/4hex threaded spacers | 
/716B-0500___ | 4-40 X 1/2hex threaded spacers 
(5151501 | 130 uF MotorRun Capacitor 
(745-2149 | whitetie wraps 
/745-2158B__ | blacktiewraps 
(755-2148 | FuseHolder 
(760-0033, | Knob 
(5091400 | Grommet 
/782-DCU2__|FrontPanelDecl 
/800-DCU2_ [Chassis 
/802-DCU2__|FrontPaneh 
/803-DCU2__|BackPanel 
620-6130 | PowerCord I20VAC) 
620-6134 | Power Cord (optional 240VACHAM-VIX) | 
/755-0103___ | 3A 250V Fast Blow AGC-3(120VAC) 
/755-0101__| 1A 250V Fast Blow AGC-1 (optional 240VAC HAM-VIX) | 
(5141100 | TopCover 
/5141200 | BottomCover 


pm | pm pam | pm fp | pk | pk | pet | ee | Kp rf | KOOP ROP | BY] BR] BR] pO] NY 


—_ 
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Part Num 
270S-6100 
270S-6100-2 
200S-2100 
200S-4470-1 
200S-4100 
200S-0100 


200S-2 100 


200S-3 100 
Part Num 
300S-0914 
300S-4001 
301S-0036 
612S-5030 
401S-6100-2 
4128-3226 
356-08 16-SM 
305-3904-SM 
100S-4100 


100S-3200 
100S-2200 
100S-4100 
100S-5 100 
100S-2150 
100S-3150 


100S-3 100 
100S-2100 
3048-12250 
307S-78L05 
307S-78L08 
325-0202-SM 
328-0168-SM 
325-0232RL-SM 
105-15 10W 
104-2560 
408-1214 
610-3009 
601-8201 
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Table 8 DCU-2 PC Board Parts 


Value 
100uF 
100uF 50V 
1OOOpF 
4.7uF 
luF 
100pF 


0.01uF 


O.1uF 

Value 
CMPD914 
CMRI1-02 
SMBJ36A 
62674-301121ALF 
1000uH ELL6UH102M 
FT Bead SM 
LTV-816S 
MMBT3904 
10K 


2 
200 
22K 
100K 
150 
1.5K 


~ 


1K 

100 
VC080512A250DP 
78L05 SMD 
78L08 SMD 
MAX202 
ATMEGA168-AU 
FT232RL 

50 SW 

560 2W 
SJ-S-112D 

FO9HP 

USB Connector 


C4, C7, C10, C13, C14, C16, 
C22, C23, C25, C33, C41 


C6, C9, C11, C12, C15, C21, 
C24, C26, C27, C28, C29, C43, 
C44 


D1, D7, D8, D9 
D3, D4, D5 
Q4 


D2, D3, 
DO 


R12, R15, R21, R24, R26, R27, 
R28 


R4, R5, R6, R8, RY, R11, R13, 
R23 


U 


L4 


R10 


z, 
RY1I, RY2, RY3, RY4 


Qty 


> 
Z 


ay 
— 


Qty 
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610-3109 MO9HP 


peed | peed 


po 
/412-6131-PW | 28C0236-0EW-10[E2 
| 354-51320 | FSISS3GNBJ-LW-AEN [LCDI | 
(351-5002, | LEDGreenTLEDE 
(351-5005 | LED Yellow [LED2 
(351-5004 |LEDRed CT LED3,LED4 | 
(504-2022 PBS 
/504-4022M_— | PBeM_ 82, 83, 84,895.86 |S 
580-0028 | ECIO2101ASB-HAL [SWE 
(307-7812 | EM78120 
/750-0232_ | TO220Heatsink | 
/760-2059 | White Push ButtonCap [0 
/760-2052_ | RedPushButtonCap | 
(654-0250 | 440X1/4screw PT 
(705-0440 440mut 
(612-4001 | ShortingJumper 
/862-DCU2_ | PCBOARD 
[718-1425-0250 [.0.250nylonspacer 


718-1425-0125 __| 0.125 nylon spacer SS 


BRE LR lel Re pe | On ef Re pe | eR | OTe |) |] 


; 


Table 9 Connector Parts Pack PN 870598 


Item Part ee 


177 


650180 Shell, Amp 


650181 Plug, Amp 
8 


650082 | Contact, Socket | 
640077 Plug, 8 Pin 


Table 10 DCU-2 120V Parts Pack 


Part oo, 
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755-0103 Fuse 3A Fast Blow AGC-3 


Table 11 DCU-2 240V parts Pack 


Part 


Niabee Description Qty 


755-0101 Fuse 1A Fast Blow AGC-1 
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Notes: 
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How to Get Factory Service 


If service is required, the unit must be packed and sent prepaid to: 


hy-gaim. 
308 Industrial Park Rd. 
Starkville, MS 39759 USA 
Ph: (662) 323-9538 FAX: (662) 323-6551 


For units that are in warranty, no charges When returning items for repair, a check or 
will be made for any repair work required. money order for the repair charges must be 
included. 


For out-of-warranty units, call the Warranty 
Service Department for prices Be sure to include your name, address, zip 
code, and telephone number. Also, give a 


The price incl Saino hendnt 
Epes eee omens Weue brief description of the problem. 


replacing all defective and/or worn parts, 
and return freight charges. 


hy-qaim. reserves the right to change prices 
at its option. 


Version 1 © 2012 hy-gain. 


DCU2 Digital Antenna 
Rotator Controller 
For the 
HAM-IV and T-2X 


Model DCU-2 Instruction Manual 


Firmware 


308 Industrial Park Road 
Starkville, MS 39759 USA 


DCU-2 Digital Antenna Rotator Controller 


Table of Contents 


DCUES Disital-Antenna Rotator Comm Olen ssaxscn ces ca asics sara sets atecauiantnuateinataras tiasbectantaduraadeantnasalnsttaatenstuatenlntuantuncivatensns 3 
DCU-72 Disital-@ ontrolk nit SPeCCinCaLlONSs vase csateckeuer seas sen ctectcuandaass mas seassuandeuts wacdwestuusadantsscecduas tuna daatcwren tuastenttones 3 
PE ON act at cea acre eect cle eaten rete rea ae cea ee praee teh c ae fa eannena eet, en tee pre deo teaa tee tavaan toe 4 
PTV SU AU VOU tg ese cts cece ae cence ata sta se etree rae ate cea Geena eet tenn ee as fan naan acta ten terrae dee ctaan sees ayaan eats 5 
FRO AO CC AU EIGN S ase ceca sae ce sec a caw era pase epee rae ae cea eer tesa etn te jan eanneana acta, enter praa dec tean See tava teecke 5 

Ai Vesta ysech gia! prec) ca © 10 | Sepmetmreneerteter entre ee peewee etn er mrRNeT rarer rca ty een ster Meret meena Ta ver tr Tn Taio nr n esi tweeter Tarteene 5 
er Ann OE OC AO OMNI sek casa cies spare aaa ac asic trast doer ares rahe ee tras succes oak, Wantivdentne seats cana denbcurat sweets, sectcieas de 9 
INNS CATS Ee OLN TNS eters eck renee ae cra case een ee ere ae ccs ee erat te ena de stan acts, enter pee o cera tee tavaan tet 9 
Re ace teas cera pe teeta acts states ae esterase anes ete pe eet ores teenie ee eee 9 

I PY, racist ota tegrated aot pate tea ea eet secrete nee eet cay teeta 9 

GLO Ye0Cd Foes eid Ramerranrenrenry Menem ar npne ne eet errs reenter ero waver meee res rn een ert ar est erent ne ree een Ae 10 
Nasco reteset sae cetera econ teed cso aca eae see eate een rea eee eee asecee a 10 
NOR PHS TOP rsd ccudassacontes ancien dtehamnaded tamuiteenuint panda tarsi tela asada tasuidetactaietceileehert asm tae eka sence d a 10 
SLEEP IDEA Visa matt lldnemuled allaaemi inal einer nett arid tant iaaumin tanh teae dus hael nani taaihane riled 10 
REVERSE CD cadecieel leiane menos itadanulantsaicewiettlanten\dueeaanhleneceh iehdandantaahaekdatiduntcaehdaene en desteanhieateen tmnt 10 
COIN TRAN SD sed ber leech cal dasiertarse eet eld tertsadeced aed eaten td acetals deel ured ceed dar adele dead e des eae baa ees dees 10 
Man Ua: © peraOmsidscnscsasal es aonislers tach ten dam dam chee deehidaed daethoe adam rad ah dae acetonide tue beekdreaeh dun etetteiadam toa teadontdendud 10 
MANUAL ROTA TION stnacieteatitadsutendaliedmtlanideed eeeaentlenecediatd ardent heed mien doe hiaeneandes eanhieneenn dundee 10 
PIEPASTING SEG scndcshccahetiartana duet hdetadaitael aed daeutattdaadved sudan lnel dad deed widen baad iaeadati lent due\aeaaanl dus taal eas een dundee 10 
Computer Operations ivagcchlaaacel ie doh itiadeehdeahdedicotdonn lawl ton leet eeidea atlas leoldael endomilant deh deneaei mada wetseclee a 1] 
IRO=2B2 sedici  airectes cc act cel aeaaeh nett aah ited aided bap deestettda dan deeame donde itohd ondemt aa hdaeed abides dae hiaenean dest eanhiueueeidmntea 11 
TOS Tre Sesheieit ied beet eshte daieaaeh nettle aidael ban hdeesieetlanidan deeeame dos deed icohdanident a hdaeed tides doch aaa dest eanh entre dni 11 

SO Ware © ON(lOleschisstcchlvcnactishesdcahluescrmidaoltaedethdaenn del doe hanvtenl dunt tenllesnanbidanl tan idccaaaeadentdunhauhanenieatdaeldvshartldasdat 12 
OVEN EA IID) SS EIU 6c See enecise eee tei ou tint reemenetertie atiedeoeonind desmanersoc oeenti gaan amind aces aie panwaniedianna ale PeeeanmedermaeneMeeaanaetod 12 
TrOUDIGSHOOUNG jabsciiecotiedieiaietnedlet ee Red 13 
IOI es cre see Secs esate saat cise aac ampsn sce oe is Sucre a cca necro esaueroe cece ow ncuen os ceneayi ee toca asc en a eet ancnenee se: 13 
Ps ATV A IV MOCO acs fps apace ce vest access ascents een seepia ose eae esse arses aocuic et ooesse ssa emetaesteeepiaunceae toca aia aces qpauen etna: 13 
|e 0) Oi 6a cs reece eer ene ene ra eee cnneere ect Renee a ecre NCE eC oO eae ee en Ree eee enone ee Cer ome eer ners er ee 13 
Checkinre the Control Unit V OMA CES i se css sso cecisspicetecseteitheGece ute cebestademowSoctaieadeduasoutaataheedeSuunesteasetiamadaunerdias 15 
Checkin e The ROLAtOr IRCSISCATICES se esc os sisnssetesceciasyieetacseeeetece ute ceyeea tate mio woot ieadeduasoutactaheedeSuanosteasateumadaunerdias 15 

de CereXG Hoa (0) Counter eee meen Cena Retr nena Rie rens Seer eme ne Prone een neernn ercee Toren eee Ment Tr enneeren Serre hace eer Sree ere tae ee 16 
gO Allen © si nisi 0 aVto lc) gl chee me ee oe renee meee Seer mene Mone ee ne meenee eice Teen meee Mirae Sie en neerel Serte ace ener Mire erat eae 21 
PRO tiee “APRON VamMe acts ascaceoscpcsata toca st essmcnase aosuereateweus ss aocaeos souece otessute acne dceer es tesseses meee noses demote neaune aenete 3 
POUR. SACI AIM Meta aes of cres ec, aes cesn ee or gases ea stesenrs a tua oecaces acuta. dace gia omuar eee sSuesias saseetececuanes teseet ce cacaeersaeeen 3 
Picutre:3. ‘Control’Cable Connector Atrachinient :siai2:dsccahacarcutadas banbadentantecabaenitcanedeatacndenatcerianmdabaanitdesdanndsduionlaenbasete 6 
Picute4: CD Display. cidcbsotadsenusadeens: So tenuedatusnsnads toubadeenauaus ams d deans sce keenddunoniaadsbenand dehannanas benunddeemi dade iontateeeiets | 
Picube De IR S8292 Wari OSG a cnasitetnctdaavhenmeadeasnneads taubadenonieids kamal tenet sic heed eased sade boumad sehen bnmeddneant eae hontatco ers 1] 
PiCure Os COMMA? Seb cde sanclaaednasidetneedaavneneeadeasns ends boebadaenanieids kamal tenant sich beneed eased gad boumnd sehen eacs naeddneaek diab bontatce ess 12 
Picute-; IDCU22 Block Diaet ants siiccustdaav hens sndeads toubadanoeids samaddeeaet sich beeed eased gad bound sehen ens bnmeddseank siahbontatce ens 17 
Figure: 8; (DCU=2- Mam PCB SCHEMA isis sncrdscssadeddaeecdedcuncaadesaamodenesnstddssontedisencssacteraieddonaretadessaneddtensd toabemendaeens 17 
Table 1 Wire Color List 5 
Table 2 Wire Size 6 
Table 3 Recommended Cables 6 
Table 4 Troubel shooting Suggestions 14 
Table 5 Voltage Readings 15 
Table 6 Rotator Resistance Readings 15 
Table 7 Chassis Parts 18 
Table 8 Printed Circuit Board Parts 19 


2 Version 2 


DCU-2 Digital Antenna Rotator Controller 


DCU-2 Digital Antenna Rotator Controller 


The DCU-2 digital control unit features a 
Large LCD display indicating the beam 
heading, manual and computer controlled 
beam heading selection, manual rotation 
controls. Settings in memory include break 
delay, rotator coast control, North and 
South center headings, adjustable sleep 
time, and call sign display. 


DCU-2 Digital Control Unit Specifications: 


Size 4.125” x 8.5” x 9” 
Weight 6.25 Ibs. (2.84 Kg) 
Voltage 


Brake Delay 0-8 seconds 
Coast Delay 0-10 seconds 


Sleep Delay 1-240 minutes or continuous ON 


© 


HEADING SET 


ANTENNA HEADING POWER 


hygqain. §DCU-2 


Digital Antenna Rotator Controller 


Figure 1 Front Panel 


Front Panel Controls 


POWER Power ON/OFF 
LEFT Manually rotate left/CCW 
RIGHT Manually rotate right/CW 


HEADING SET Set the locally controlled 
antenna heading or bearing. Pushing in the 
“HEADING SET” selects any menu 
function selected or executes the menu 
function. 

ROTATE Instructs the controller to 
rotate the antenna to the locally set heading. 


MENU Displays the menu on the 
LCD screen. 
BACK Backs out of any menu 


instruction without executing the instruction. 


Your existing rotator unit (HAM IV, T2X, or 
compatible) must be connected to the control 
unit with an 8-wire cable. You may use your 
existing cable, you may assemble your own 
cable from the information supplied in this 
manual, or you may purchase pre-assembled. 


120VAC or 240VAC (optional HAM VIX) 


DEFAULT 3 
DEFAULT 0 
DEFAULT 20 


tJ 
hi-gain. 
308 Industrial Park Rd. 
Starkville, MS 39759 USA 


RS-232 OUTPUT USB RS-232 INPUT 


POWER 


FUSE 
2 AMP 250V AGC-3 * 


Figure 2. Back Panel 


Back Panel Connections 


RS-232 INPUT Input COM Port 
GROUND Chassis ground 
RS-232 OUTPUT Output loop through 
FUSE Protective fuse 

USB USB COM Port 
ROTATOR OUT Rotator connections 
POWER 120 VAC Input 


(240V AC Input optional) 
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Precautions 


Towers and antennas require caution 
during erection and placement! Extreme 
care must be taken during erection so 
that metal tower and antenna parts DO 
NOT contact power lines, even if the 
parts slip, rotate, retract, fall or fracture! 


Antenna position mechanisms (towers 
and rotators) must be placed so that if 
they fail, the parts of the antenna system 
cannot contact power lines, be a hazard 
to individuals, or endanger property. 


Metal towers must be grounded properly at the 
tower location before the tower is erected. This 1s 
to minimize electrical hazard and the possibility of 
lightning damage. DO NOT bury bare aluminum 
wires or stakes in the ground. Use copper or 
copper-clad ground stakes. The service entrance 
ground should be checked. The household 
electrical outlet should be the 3-prong type 
(grounded back to the service entrance). 


It is recommended that you use a "daisy-chain" 
ground connection rather than connecting all units 
(DCU-2, radio, tuner, etc.) to the ground rod 
separately. 


The DCU-2 Control Unit is not weatherproof and 
must be located in a house or other protected 
location. Connect a ground wire to the 1/4"-20 
terminal on the back of the DCU-2. 


The DCU-2 has been carefully designed and 
manufactured to give many years of trouble-free 
service when carefully and professionally installed. 
It consists of the strongest and best commercially 
available components. This product is 
manufactured in the U.S.A. 
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Installation 


Rotator Precautions 


1. Unbalanced weight: Weight should be as 
closely balanced as possible. 
Unbalanced weight in an antenna creates 
a bending moment of force which is 
concentrated on the mast at the point 
where it is clamped to the rotator. 


2. Wind Pressure: Balanced wind pressure 
against the antenna system produces a 
bending force on the mast which can 
cause the same stresses as unbalanced 
weight. To minimize these forces, a 
thrust bearing should be used where 
possible, the antenna should be as close 
to the top of the tower as possible and 
the rotator shelf should be as low as 
possible 


3. Unbalanced Wind: If the antenna has 
unequal wind areas and element spacing 
on each side of the mast attachment 
point, it could produce torque on the 
support mast. This is similar to the 
principle of a weather vane. If the 
unbalance is high enough or the wind 


Wiring and Check-Out 


1. Write down the colors of the wires 
attached to your existing rotator control 
unit: 


CAUTION: 


The new connector is numbered differently 
than the terminal strip. Pay close attention to 
the pin numbers! You may wish to check 
your wiring by measuring the rotator 
resistances as shown in Table 6 Rotator 
Resistance Readings. 


velocity is high enough, this could 
prevent rotation or could damage the 
limit switches. To minimize this effect, 
the antenna should be designed for 
minimum mast torque or _ ‘torque 
compensators" added to _ produce 
minimum mast torque. 


4. Mast Binding: If the antenna support 
mast binds within the tower due to ice 
accumulation or other reasons, this could 
prevent rotation 


5. Extreme Cold: If the ambient 
temperature is at or below -30 degrees F, 
this could prevent rotation. Older HAM- 
M, UJ, WI or IV and older T2X units may 
be sluggish at temperatures less than 0 
degrees F. 


The DCU-2 checks for rotator movement 
upon giving the command to rotate and if no 
movement is detected within 8 seconds, it 
will stop trying to rotate. If no movement is 
detected the display will flash MOTOR 
above the main heading display. 


Terminal 


— 


Table 1 Wire Color List 


Version 2 


DCU-2 Digital Antenna Rotator Controller 


2. Disconnect the wires from your existing 4. Temporarily attach the mounting screws 
control unit. Attach these to the 8-pin to the bottom of the rotor unit. These 
connector to the same numbered pins. will be used to support the rotator during 


3. If this is a new installation, assemble the bench-testing. 


rotator cable as shown in Figure 3, or 
purchase a pre-assembled cable. 


9 PIN CONNECTOR 
FOR ROTATOR END 


OF CONTROL CABLE 
8 PIN CONNECTOR 


FOR CONTROL CONSOLE 
END OF CONTROL CABLE 


(SOLDER SIDE VIEW) 


.250" 375" 
--» 1.50" 1.25" |-— 
BLACK PIN? BLACK  PIN1 
WHITE PIN2 WHITE = — PIN2 
GREEN PINS = “= GREEN PIN3 
BLUE PING = —re | ecm BLUE PIN 4 


ORANGE PIN & 


ee Sralice Ps 


YELLOW PiN6 — fF _ YELLOW PING 
BROWN PIN7 BROWN PIN7 
RED PINS RED PIN & 
CONTROL CABLE 
BELDEN 8448 
BELDEN 9405 
IEWC #3612 


Figure 3 Control Cable Connector Attachment 


CAUTION: NOTE: 
Shorts between terminals or grounded leads The specifications call for heavier gauge 
may damage the rotator. Check the wire in two locations. Leads #1 and #2 must 
numbered pins on each connector with an be heavier gauge and less total lead 
Ohmmeter! Pin | is connected to pin 1, etc. resistance 


Gauge for 


a 1 | Terminals 3-8 Belden 8448 
Belden 9405 


Table 3 Wire Size 


Maximum 
Length 


Gauge for 
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5. With the rotator sitting in the upright 
position (either on the bench or on the 
tower) and connected to the control unit 
by the 8-wire cable, plug the control unit 
power cord into a receptacle. 


6. The DCU-2 display should look similar 
to the display shown in Figure 4. The 
numeric display in the center indicates 
the current bearing of your rotator. The 
numeric display in the lower right corner 
indicates the target bearing that is 
manually set. The numeric display in the 
lower left indicates target bearing that is 
computer set. The character display in 
the upper right corner indicates the 
compass heading in “NESW” format. 
The alphanumeric display in the upper 
left corner is where the call sign is 
displayed if programmed. If the center 
display reads a steady "999", disconnect 
your control cable and check the cable 
wiring with an ohmmeter. See the 
section "Checking the _ Rotator 
Resistances from the Ground". Proceed 
if the cable checks OK. 999 also 
indicates that the cable may not be not 
plugged in. 


Figure 4 LCD Display 


MOTOR is displayed when there is no 
indication of rotator movement and CABLE 
also indicates a cable problem. 


7. If the current bearing display shows a 
number between "000" and "359", then 
proceed. Twist the HEADING SET 


knob. LOCAL HEADING | display 
should. Using the knob, select a target 
bearing at least 30 degrees from the 
current bearing. Push the “ROTATE" 
button. The brake in the rotator should 
release, the rotator will turn a few 
degrees in the opposite direction, reverse 
direction, and then turn to the target 
bearing. The rotator should turn to the 
heading plus or minus 2 or 3 degrees. 
The brake solenoid will "hum" for 3 
seconds or what the menu brake setting 
was set to if changed, then the brake will 
engage. During rotation the display will 
show the actual heading as it turns. If 
operation does not work as described, 
immediately unplug the unit from the 
AC line and check cable wiring! 


. You may wish to repeat step 6 to 


confirm operation over a wide range of 
bearings. If the operation is consistent, 
proceed to the next step. 


9. Calibrate the rotation stops of the DCU- 


2. 


a. Rotate to the left manually by 
pressing the LEFT button till the 
rotator reaches the left 
mechanical stop then release. 


b. Press and hold the MENU button 
till the menu is displayed. 


c. Turn the Heading Set knob if 
necessary to select 
“1.CALIBRATE” then press the 
Heading set knob in to select the 
function. 


d. Turn the knob to select “T, 
LEFT STOP SOUTH?” then press 
the Heading Set knob in to select. 
You may see the display change 
to 179 or 180 and the display will 
say LEFT STOP. 
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Next rotate the rotator to the right 
mechanical stop using the RIGHT 
button. 


Press and hold the MENU button till 
the menu is displayed. 


Turn the Heading Set knob if 
necessary to select “1.CALIBRATE” 
then press the Heading set knob in to 
select the function. 


Turn the knob to select ie 
RIGHT STOP SOUTH” then press 
the Heading Set knob in to select. 


You may see the display change to 
179 or 180 and the display will say 
RIGHT STOP. 


10. If this is a new installation, rotate the 
system to the center of rotation. You are 
now ready to install the rotator system in 
your tower or on your mast. Refer to the 
instructions in your rotator manual for 
complete installation information. 
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Operation of DCU-2 Controller 


Menu Items 


i? 


CALIBRATE 
a. 1. LEFT STOP SOUTH 
b. 2. RIGHT STOP SOUTH 
OFFSET 
a. Encoder sets the offset from the original setup. Press the encoder to select the 
change 
b. Plus or minus 10 degrees 
CALLSIGN 
a. Turn the encoder to display the character then press the encoder to select and 
advance to the next character. Press a second time to save the call sign. 
DEFAULTS 


a. Resets back to original settings. Select YES or NO to reset. 
b. All memory settings are retained till it is set back to Default. 


. BRAKE DELAY 


a. Default is 3 seconds 
b. Turn the encoder for 0 to 8 seconds in 0.1 second steps. 
c. May need to have longer delay than 8 seconds 
NORTHSTOP 
a. Default is NO 
b. Use the encoder to select YES or NO then press the encoder. 
SLEEP DELAY 
a. Default is 10 minutes 
b. Set 1 to 255 minutes or O for always on. 
COAST SET 
a. Default 0 
b. Sets the heading that will turn of the motor before it reaches the heading so it will 
coast to that heading. 0 to 10 degrees. Use this in conjunction with the Brake 


Delay. 
REVERSE LCD 
a. Default is NORMAL where the characters are light and the background is 
blue/dark. 


b. REVERSE 1s blue/dark characters and light background. 


10. CONTRAST 


a. Set for best contrast. Range is 1 to 32 with a setting around 20 to 25 for normal 
contrast. (added 3-5-14) 


Menu Functions 


OFFSET is used to compensate for any OFFSET can be set to compensate for this 
mechanical errors that may be in the antenna error. 
heading. For example if the antenna when BRAKE DELAY has a default of 3 seconds 


set to 360 degrees and it is found to be off 
actually pointing at 355 degrees the 


which for antennas that have a large mass. 
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Adjust it up to allow the antenna to quit 
moving before the brake engages. 


COAST SET is used to compensate for 
overshoot of the heading. The inertia of 
large mass antennas will cause them to pass 
the desired heading and setting this 
adjustment will help by turning off the 
motor and let the antenna coast to the 
desired spot. This will have to be tried 
experimentally to find the best setting for 
your antenna. This in conjunction with the 
Brake Delay will set the required time to 
insure the antenna has stopped before 
locking down the desired heading. 


CALLSIGN is used to set up the call sign 
display on the screen if desired. Select the 
menu function then enter the characters by 
turning the Heading Set knob to the desired 
character then press the knob in to allow 
selection of the next character. Once all the 
characters have been entered press the knob 
again to exit the mode. 


NORTHSTOP In some cases you may want 
your antenna centered toward the south with 
the stops at the north. If this is the case put 
up the antenna centered to the south and 
once installed and ready select this function 
and turn the Heading Set knob to select YES 
then press the knob in. 


Manual Operation 


MANUAL ROTATION This mode is like 
the simpler controllers where pressing the 
LEFT or the RIGHT button will cause the 
rotator to move to the left or CCW or the 
right or CW. The brake will disengage and 
stay disengaged for the delay time after the 
release of the LEFT or RIGHT buttons. 


HEADING SET This mode you can dial in 
the desired heading with the HEADING 
SET knob then pressing the ROTATE 


SLEEP DELAY is used to put the control 
into a sleep mode where the LCD back light 
turns off and the microprocessor goes into a 
low power state. It will wake back up with 
the press of any button or any command on 
the COM port. Selecting this menu will 
allow you to set the time from 0 to 240 in 
minutes. 0 is always on. When the unit goes 
to sleep the back light will turn off and it 
will not accept manual rotor commands till 
any button is pushed. It will wake up witha 
computer command. It will not wake up 
with a turn of the rotary encoder. 


REVERSE LCD changes the characters 
and background from dark blue background 
and white letters to a white background and 
dark letters as viewed from straight on. 
When viewed from a side angle or above the 
display at the display viewing limits, the 
characters in normal mode may look dark 
with a light background. To select the 
reverse mode select this menu item then turn 
the Heading Set knob to say YES for reverse 
or NO for normal then press the knob to 
select. 


CONTRAST adjusts the contrast for best 
viewing. To adjust select this menu item and 
turn the heading control for best contrast. 
The range is | to 32 with a setting around 20 
as best depending on the display batch 
received. 


button. The antenna will rotate to the 
selected heading and then stop. The rotator 
will normally stop within about 2 degrees of 
the desired heading once the COAST SET is 
set correctly. Fine tuning of the heading can 
be made with the manual buttons if desired. 
Holding in the ROTATE button for more 
than 2 seconds will set the reverse heading. 
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Computer Operation 


The DCU-2 may be controlled from your 
computer via an RS-232 cable connection or 
a USB connection and can use either but not 
both at the same time. To select which one 
to use tale the top cover off of the DCU-2 
and on the back of the main board is a 
jumper on a 3 pin header. For RS-232 put 
the jumper between the center and the R side 
pin. For USB put the jumper between the 
center pin and the U side pin. 


RS-232 


The rear panel has two (2) RS-232 
connectors. The connector marked "INPUT” 
is a DBY female connector and should be 
directly connected to the host computer. Do 
not use a null-modem connection. The 


Signal Name 


connector marked "OUTPUT" is a DB9 
male connector and can be connected to 
other ham equipment such as a modem, 
TNC, or radio interface unit. The cable 
which is attached to the computer and to the 
DCU-2 should have a DB9 male connector 
at one end and either a DB9 female or DB25 
female connector at the other end. The 
connections should be straight through, e.g. 
pin | to pin 1, pin 2 to pin 2, etc if both ends 
have 9 pin connectors. If a DB25 female 
connector is used to attach to the computer's 
COM1 or COM2 port, use the wiring guide 
shown in Figure 5. You may also purchase a 
pre - assembled cable from Hy-Gain to 
connect your computer to the DCU-2. Order 
either DCU-9P or DCU-25P cable 
assemblies. 


DB9 


PIN DB25 PIN 


DCD Data Carrier Detect a ae 


RD Receive Data 
TX Transmit Data 


DTR Data Terminal Ready 


GND Signal Gnd 
DSR Data Set Ready 
RTS Request To Send 


ferscertosend 8 Ps 


RI Ring Indicator 


aa 
[= | 4 | 
_* 1 
os 
| 


Figure 5 RS-232 Wiring Guide 


USB 


For USB communications plug a USB cable 
with the proper connector to the DCU-2 and 
then the other end into the computer USB 
port. First time installation may require 
installation of drivers for the USB IC. These 
can be found at the manufacturer’s web site: 


http://www.ftdichip.com/Drivers/VCP.htm. 


Choose the operating system and download 
the drivers. Follow the instructions that are 
included on the web page: 
http://www.ftdichip.com/Support/Document 
s/InstallGuides.htm for your operating 
system. Once the drivers are installed and 
the hardware is installed and ready to use 
you can then control the DCU-2 with any of 
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the software available that will control the 
DCU-1. Both the DCU-1 and DCU-?2 use the 
came command set. The USB chip is 


Software Control 


Follow the instructions for the software 
package that you use to control the rotator 
for setup and operation. For example in Ham 
Radio Deluxe the Rotator control module 
asks for the Controller Type and the COM 
Port number. Other software vendors may 
also include the ability to directly control the 
DCU-2 from within a logging or rig control 
program. Use the DCU-1 (or DCU-2 if in 
the list) and look for the COM port that the 
DCU-2 1s plugged into. For RS-232 you 
should have a list of COM 1-4 depending on 
what is installed in the computer and you 


COMMAND SET 


There are 2 commands the DCU-2 is 
looking for that are sent as ASCII 


characters. 
Command: Result: 
AP Lets: 
AM]; Starts Rotation to Target Bearing 


powered from the USB port so the port used 
must be able to supply power. 


would choose the one that the DCU-2 is 
plugged into. For USB you should have the 
COM 1-4 list and then a higher number 
COM list of the devices plugged into the 
computer that act as virtual com ports. 
Choose the one that the DCU-2 is connected 
to. If you unplug the DCU-2 the USB com 
port should no longer be available. If you 
have chosen the correct com port then when 
instructed by the software the rotator should 
respond to the commands. If not then try one 
of the other com ports. 


Sets Target Bearing in DCU-2 (***is a three digit number between 000 and 359) 


Figure 6 Command Set 


The COM port should be used at 4800 baud 
with no parity, 8 data bits, | stop bit and 
ASCII mode. This is usually shown as 
"4800,N,8, 1". 


After a command Is sent to the DCU-2, all 
other motor and brake operation is 


automatic. There are no provisions at this 
time to send current bearing information 
back to the computer. 


You may wish to check with our Customer 
Service Dept. from time to time in order to 
obtain the latest firmware upgrades. 
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Troubleshooting 


CAUTION: 
This unit has been thoroughly tested and 
cycled before shipment. Follow the 
connector wiring carefully between the 
rotator and the DCU-2 control box. Pin #1 
must attach to Pin #1, etc... Incorrect wiring 


Wiring 

Most operational difficulties with rotators 
are traceable to broken, shorted, grounded or 
miswired control cables. Time spent on 
assembling, routing and protecting the 
control cable will lead to a long trouble-free 
rotator life. 


Unintentional grounds on cable leads can 
burn out the line fuse in the DCU-2 control 


Antenna Motion 


Frequently the slight motion of the antenna 
array in gusts of wind is due more to the 
natural flexing of the elements and mast 
than to actual play in the rotator mechanism. 
A slight amount of "play" is built into the 
rotator to avoid binding due to en- 
vironmental changes. 


If the antenna actually rotates in high winds, 
this is usually just the mast slipping in the 
rotator or the antenna slipping on the mast. 


Lack of Power 


If the antenna rotation is slow or sluggish or 
hard to start, check for proper voltages on 
pins #2,5, and 6. (See Table 4) If the 
voltages are correct, the 130 - 156 MFD 
capacitor may be old. If your unit is more 
than 5 years old, try replacing this capacitor. 
Also, if your cable run is over 200 feet, 
make sure that you are using the proper wire 
size. See Table 2. For cable runs over 300 
feet, you may wish to move the motor 
capacitor to the tower. This allows you to 
run only 6 wires from the control to the 
rotator, so that you can reduce wire 


will burn out the rotator potentiometer and 
void the warranty. 


The DCU-2 control unit is designed to be 
used ONLY with Hy-Gain HAM-IV (type) 
and T2X rotator systems. Do not try to use 
this control on other systems. 


box or burn out the potentiometer in the 
rotator. If pin #3 is grounded, the heading 
will be wrong and possibly not rotate in the 
proper direction. Note also that any grounds 
may put an overload on the power 
transformer which could cause the line fuse 
to blow. 


For large antennas, it is often necessary to 
drill a 5/16" hole through the rotator 
clamping plate and mast and pin them 
together with the bolt provided. Also, if 
possible, pin the antenna to the mast with 
appropriate hardware. If slipping is 
suspected, return the rotator to an end of 
rotation limit and visually check antenna 
alignment. 


resistance by doubling up wires or using 
fewer, heavier wires. 


If the electrical circuit is working, then 
check for mechanical problems. Look for 
mast binding or thrust bearing misalignment 
if you have experienced strong winds 
recently. If the temperature 1s less than -30 
deg. F ( -34 deg. C ), the rotator will be very 
sluggish or may not run at all! This is 
normal. Do not try to rotate with the DCU-2 
control if temperatures are below -30 deg. F! 
Older models of HAM-M, 11, 111, IV and 
T2X rotators may be very sluggish at 
temperatures less than O degrees F. 
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Antenna Bearing doesn't 
ecg 
Current Bearing changes 
randomly or does not change 


Tower or DCU-2 not grounded 
Antenna Bearing changes by | Brake wedge failure 


at all DCU-2 MPU or A/D failure 
itself DCU-2 MPU failure 


less than 3 degrees High RF field near rotator 
Long (200') control cable 


Antenna rocking in high winds 
Current Bearing changes +/- | Potentiometer dirty or poor connection 
Temperature less than -30 degrees F 


Thermal cut-out in power transformer 
Rotator unable to reach target 
Mast binding in tower 
bearing 

Old motor-start capacitor 

High winds, high wind area 

Control cable wire size too small 

DCU-2 MPU failure 


Temperature between -30 and 0 
degrees F 


Rotator slow to reach target 
bearing 


Table 4 Trouble Shooting Suggestions 


Shorts or opens in control cable 


Broken teeth in gears 
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Checking the Control Unit Voltages 
To check the control unit voltages, first 


remove the rotator control cable from the 
DCU-2 control box, then plug the line cord 


into a 120 VAC outlet. Set the target bearing 


+ 8.0 VDC + 8.0 VDC 


3-1 


at least 10 degrees from the current bearing. 
Press "ROTATE" to check the voltages on 
pins 2, 5, and 6. Check for the following 
voltages on the 8 pin connector: 


Press "ROTATE" (see note) 

a a (0) 
1-5 | 0 | 30. VAC (for CW rotation to target) 
1-6 | 0 | 30 VAC (for CCW rotation to target) 


0 to 4.0VDC With Rotator Cable 
Connected 


Table 5 Voltage Readings 


NOTE: 
You have 8 seconds after pressing 


"ROTATE" to make each measurement. The 


DCU-2 checks for movement, and after 8 


seconds without movement, it stops trying to 


Checking the Rotator Resistances 


You may possibly avoid bringing the rotator 


down from the tower by making electrical 
resistance checks on the control cable. 


Description Pin #'s 
Brake Solenoid 1-2 
1/2 Motor Winding 1-8 
1/2 Motor Winding 1-4 
1/2 Motor Winding + switch 1-6 
Entire Motor 4-8 
Right Limit Switch 5-8 
Left Limit Switch 4-6 
Entire Pot 3-7 
Pot Arm to + End 1-3 
Pot Arm to - End 1-7 


rotate. You may wish to make your meter 
connections with alligator clips, then press 
"ROTATE" when you are ready to read the 
meter. 


Disconnect the control cable from the 
control box. Check for the following 
resistances. 


Approximate Resistance (ohms) 
0.75 + cable resistance 
2.5 +cable resistance 
2.5 +cable resistance 
2.5 +cable resistance 
4.5 + cable resistance 
() +cable resistance 
( + cable resistance 
500 + cable resistance 
0 to 500 ( 0 at full CCW) 
0 to 500 ( 500 at full CCW) 


Table 6 Rotator Resistance Readings 
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Heading Notes 


Reading and control near the stops may not 
always go to the exact location instructed. 
Near the right stop the voltage is very low 
and noise and AC hum interfere with the 
readings. This is due to the way the rotators 
are wired with the position pot center wiper 


at ground. Headings between 180 and 200 
degrees may be difficult to reach with 
automatic control. A similar issue is found 
between 180 right stop and 160 degrees 
when rotating off of the right stop. 
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Figure 8 DCU-2 Main PCB Schematic 
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Table 7 Chassis Parts 


(520057 | 6-32X3/8 Black typeP 
551153 | 10-24 wingmut SS 
SS4071 | 10-24SSNUTO 
(556990 | 8:32SSNUTO 
/640076 | 8pin Female JonesConnector 


ee Ne ee 


654-0500S 4-40X1/2 SS screw 
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Table 8 Printed Circuit Board Parts 
Part Num Value 
270S-6100 100uF 
270S-6100-2 100uF 50V 
200S-2100 1O00pF 
200S-4470- 1 4.7uF 
200S-4100 luF 
200S-0100 1O0pEF 
200S-2 100 0.01uF 
200S-3 100 
300S-0914 
300S-4001 
301S-0036 
612S-5030 


O.1uF 

CMPD914 
CMRI1-02 
SMBJ36A 
62674-301121 ALF 
1000uH 
ELL6UH102M 

FT Bead SM 
LTV-816S 
MMBT3904 

10K 

2K 

200 

22K 

100K 

150 

1.5K 

1K 

100 
VC080512A250DP 
78L05 SMD 
78L08 SMD 
MAX202 
ATMEGA168-AU 
FT232RL 

50 5W 

560 2W 
SJ-S-112D 

FOO9HP 

USB Connector 
MO9HP 
28C0236-OEW- 10 
F-51553GNBJ-LW- 
AEN 

LED Green 


401S-6100-2 
412S-3226 
356-08 16-SM 
305-3904-SM 
100S-4100 
100S-3200 
100S-2200 
100S-4100 
100S-5 100 
100S-2150 
100S-3150 
100S-3 100 
100S-2100 
3048-12250 
307S-78L05 
307S-78L08 
325-0202-SM 
328-0168-SM 
325-0232RL-SM 
105-1510W 
104-2560 
408-1214 
610-3009 
601-8201 
610-3109 
412-6131-PW 


354-51320 
351-5002 


C4, C7, C10, C13, C14, C16, C22, 
C23, C25, C33, C41 


C6,C9 Cll, C12, C15,,C 21.024, 
C26, C27, C28, C29, C43, C44 


D1, D7, D8 


D3, 


R7, R18 
TV1, TV2, TV3 


D8, D9 
D2, D4, D5 
, Q4 

i 


i 
3 
7 
i 
Z 
3 
yi 


LCD1 


LED1 


19 


Qty 
5 


Z 


i 
i 
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White Push Button 
760-2059 Cap 


-HAI 
760-2052 Red Push ButtonCap | 
654-0250 4-40X 1/4 screw —id”zd 


705-0440 
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How to Get Factory Service 


If service is required, the unit must be packed and sent prepaid to: 


For units that are in warranty, no charges 
will be made for any repair work required. 
For out-of-warranty units, call the Warranty 
Service Department for prices 

The price includes rebuilding the unit, 
replacing all defective and/or worn parts, 
and return freight charges. Hy-Gain reserves 


hy-gain. 


308 Industrial Park Rd. 
Starkville, MS 39759 USA 
Ph: (662) 323-9538 FAX: (662) 323-6551 
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the right to change prices at its option. When 
returning items for repair, a check or money 
order for the repair charges must be 
included. Be sure to include your name, 
address, zip code, and telephone number. 
Also, give a brief description of the 

problem. 
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